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T document ds disseminated under the sponsorship of the
Pevartment of Transpertation in the interest of information
exchange.  The United States Government assumes no Tiability

’*5 contents or use thereof,

The United States Government does not endorse products or
monurecturers.  Trade or manufacturers' names appear herein
1oty hecause they are considered sssential to the object
oo this report, :

Thno contents of this raport reflect the views of the Coast
Guard Research and Davelopment Center, which is respensible
for tne facts end accuracy of cata presented. This report
4hes onot constitute a standard, specification, or requlation..
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This report documents the results of ship motion trials performed on the
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1.0 INTRODUCTION

Seakeeping and dynamic stability tests were conducted on two 205’
cutters, USCGC CHEROKEE and USCGC TAMAROA during April of 1981. These tests
are a portion of the Coast Guard's advanced marine vehicle and ship trials
program, one objective of which focuses on documenting and analyzing ship
motion data for the various classes of Coast Guard vessels. The 205's were
the first class to be tested under this program. This report presents the

. results of those tests.

} Two vessels were instrumented and tested in this class in order to draw a
' i . comparison between the recently ballasted TAMAROA and the unballasted
CHEROKEE. The objectives of the test program were:

+ a. To determine the response amplitude operators of the vessel to waves

in as many as six degrees of freedom (i.e., roll, pitch, yaw, heave,
sway and surge).

b. To determine the significant H 1/3 wave height and the corresponding
average of the 1/3 highest vessel motions.

2.0 TESTING AND INSTRUMENTATION
2.1 General

"

The motion data was collected at three different vessel speeds (1-2
kts, 5 kts, 10 kts) and six headings relative to the prevailing seas (900,
2709 beam seas) (09 and 1809 head and following seas) (459 and 2259
bow quartering and following quartering seas). Two different sea states (a
Tow H 1/3 of approximately 4 feet and a high H 1/3 of 10-15 feet) were
desired. For each ship test, two series of data were recorded; however, the
wave heights ranged from 4-8 feet during both. Each course was run for 20

minutes while recording the data. The data collected for each run consisted
of: .
3

H

a. wave height versus time

b. vessel motion versus time (roll; pitch; yaw; heave, surge,
and sway acelerations)

C. water depth

d. operating configuration

e. shaft rpm

f. apparent wave direction

g. vessel course

h. draft and trim of vessel

{. wind speed and direction

Appendix A 1ists the wave direction, wind direction, ship headings
and operating configuration information for the vessels for each test run.
Time and loading information is also given in Appendix A.
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2.2 Instrumentation

The instrumentation used for measuring the motion data consisted of
a gyro stabilized platform having a reference to the horizontal and to a fixed
horizontal angle. A l14-channel analog tape recorder was used to record the
data. Ship angular motions (roll, pitch, yaw) were measured relative to the
fixed reference. The linear motions (heave, sway, surge accelerations) were
measured in g's using the same fixed reference. For both vessels, the motion
package was placed as close to the vertical and horizontal center of gravity
as physically possible. For the CHEROKEE, this was on the deck just forward
of the main switchboard in B-2 engine room. On the TAMAROA, the package was
placed on the deck aft of the main switchboard. For both vessels, the package
was hard wired to the recording equipment located in the machine shop. Figure
2 shows the locations of the motion package during both tests.

Wave data (height) was measured and transmitted to the test vessel
by a Datawell waverider bucy. Each run began or ended in the vicinity of the
buoy in order to increase the validity of the correlation between wave
measurements and ship motions. Also, since the buoy was free floating, this
minimized the chances of losing the buoy.

3 Data on the motions and wave height was recorded in FM analog form
p by a l4-channel magnetic tape recorder. A strip chart recorder was also used
j for the wave height information. This provided a ready visual means of deter-

mining proper buoy transmission.

3.0 ANALYSIS OF DATA

Wave data and ship motion data for roll were analyzed for each run.
. Pitch data was also analyzed for the runs made with head seas. None of the
- other data collected was studied. A total of 72 test runs were made.

« The data was converted from the time versus amplitude representation on
the analog tape to an amplitude versus frequency form using a Hewlett-Packard
5420A digital signal analyzer. A Hanning windowing function was used. The
data were recorded at 1-7/8 inches/second and analyzed at 30 inches/second.
The data were then converted by a Hewlett-Packard 98358 computer to the proper
frequency and amplitude and plotted. The analysis was performed using a
bandwidth of 32 Hz which corresponds to 2 Hz real time. Coupling between the
tape recorder and analyzer was D.C. to avoid loss of data due to the A.C.
coupling capacitor's roll-off in the frequency range being analyzed.

Calibration factors were entered into the digital signal analyzer to
convert the voltage signal on the analog tape into the correct engineering
units. Because the analyzer gives results as RMS voltage, a correction was

used to obtain peak voltage results. The calibration factors were computed ;
as follows:




T AT

Factor = Cy x Cp x C3 x V2

where

Cy = Motion package (wave buoy) engineering units/V
e.g., 99V for roll
Co = Tape recorder attenuation, e.g., 5 volts in/1 volt out
Cy = Units conversion, e.g., meters to feet
V%' = Converts RMS voltage to peak voltage

Data for roll, pitch, and wave height has been plotted in the form of
energy spectral density; that is, the area under the curve between two
frequencies is proportional to the roll, pitch, or wave energy between those
frequencies. The wave spectrum has been corrected to frequency of encounter
using the ship speed and direction.

Response amplitude operators (RAO's) were computed by dividing the
respective roll or pitch energy spectrums by the corresponding wave energy
spectrum. The RAQ's should be used with caution because they were not
obtained in a theoretically correct manner. The primary problem is that the
waves were not unidirectional. However, the data was collected at corres-

ponding ship speeds and direction to the waves on the USCGC CHEROKEE and the
USCGC TAMAROA.

The averages of the 1/3 and 1/10 highest waves and vessel roll motions
are included in Tables 1 and 2. These were obtained from measuring the actual
wave and motion heights. These values can also be estimated from the value
of energy given on the plots using the following formula:

Hy/3 = 2.83 (Energy)1/2

Hy/10 = 3.60 (Energy)1/2

NN Rayleigh distribution is assumed. Figure 1 shows a comparison between
the actual wave height data for one run of the USCGC TAMAROA and the Rayleigh
distribution corresponding to the energy for this run. The values of Hi/3
are noted on this figure.

4.0 RESULTS

Data plots are given in Appendix B. The test results vary widely. This
is even true between runs made on different days on the same ship. The cause
of the wide variation is not known for certain. However, some of the contri- ‘
buting factors are that the waves were not unidirectional and that the wave
buoy was not located at the bow of the vessel. In head or stern seas there
should theoretically be no roll motion if the waves are unidirectional and
there are no motion coupling effects. The fact that the figures show a
substantial RAQ value for head and stern seas shows the influence of non-
unidirectional waves. Also, the waves at the buoy location may be somewhat
different from those at the vessel. In other words, the spatial distribution
of energy in the area may not be uniform.
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Because of the wide variation in data on the individual vessels, it is
difficult to see any significant differences between the TAMARQA and the
CHEROKEE. Both ships had similar RAQO amplitude ranges and the frequency of
roll on both ships was very close. The CHEROKEE had possibly the lower roll
frequency (0.105 Hz versus 0.112 Hz for the TAMAROA).

In general, there is no roll motion difference between the two ships
apparent as a result of these tests. Pitching motion RAO's on the CHEROKEE
were slightly higher than those of the TAMAROA.
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TABLE 1
TABLE OF SIGNIFICANT WAVE AND ROLL HEIGHTS

USCGC TAMARQA

e e

DATE RUN HEADING WAVE HEIGHT (METERS) | ROLL ANGLE (DEGREES)
OF RUN NUMBER TO WAVES H1/3 H1/10 H1/3 H1/10
04/14/81 1 Head 2.407 2.910 9.097 11.622
2 Stern 2.393 3.038 20.636 24.873
3 Fwd Qtr (P) 2.465 3.107 13.225 17.452
4 Aft Qtr (S) 2.302 2.904 19.022 23.059
5 Port Beam 2.526 3.214 17.640 23.441
6 Stbd Beam 2.392 2.939 18.746 23.318
7 Head 2.251 2.811 8.495 10.294
8 Stern 2.347 2.957 21.280 25.585
9 Fwd Qtr (P) 2.244 2.762 12.042 14.995
10 Aft Qtr (S) 2.206 2.645 20.882 26.209
11 Port Beam 2.240 2.853 18.063 21.844
12 Stbd Beam 2.150 2.692 18.025 21.419
13 Head 2.179 2.787 13.459 15.9786
14 Starn 2.185 2.657 17.992 22.577
15 Fwd Qtr (P) 2.302 2.894 13.316 17.177
16 Aft Qtr (S) 2.150 2.770Q 17.797 21.282
17 Port Beam 2.182 2.721 13.897 17.753
18 Stbd Beam 2.273 2.795 20.637 23.318
' 04/15/81 1 Port Beam 1.470 1.792 4.891 5.720
' 2 Sthd Beam 1.604 2.115 15.277 17.846
F 3 |Stern 1.410 1.730 9.938 11.399
4 Head 1.467 1.809 5.206 6.243
: 5 Fwd Qtr (P) 1.269 1.522 3.845 4.3816
6 Aft Qtr (S) 1.407 1.833 12.032 15.034
7 Port Beam 1.342 1.626 4.169 5.136
8 Stbd Beam 1.173 1.448 8.935 10.278
9 Fwd Qtr (P) 1.168 1.402 4.905 5.685
10 Aft Qtr (S) 1.157 1.406 10.690 12.644
11 Stern 1.046 1.297 11.763 13.441
12 Head 1.047 1.305 6.852 7.744
13 Head 1.013 1.232 7.642 9,731
14 Stern 0.950 1.170 8.362 9.161
15 Sthd Beam 0.862 1.040 6.585 7.510
16 Port Beam 0.942 1.146 4.644 5.440
17 Fwd Qtr (P) 0.887 1.094 8.029 9.580
18 Aft Qtr (S) 0.800 0.950 8.663 10.788




f TABLE 2 ,
TABLE OF SIGNIFICANT WAVE AND ROLL HEIGHTS i
USCGC CHEROKEE |
L
1
! DATE RUN | HEADING | WAVE HEIGHT [METERS) | ROLL ANGLE (DEGREES)
3 OF RUN NUMBER | TO WAVES H1/3 H1/10 H1/3 H1/10
! 04/04/81 1 |Head 1.454 1.763 5.096 6.186
P 2 |stern 1.432 1.79 8.412 10.427
3 |Port Beam 1.429 1.750 5.748 7.112
4 |Stbd Beam 1.433 1.758 5.540 6.877
5 |Fwd qtr (S)| 1.346 1.625 5.369 6.088
6 |aft qtr (P)| 1.427 1.776 6.369 7.829
7 |Fwd qtr (S)| 1.575 1.976 4.181 4.763
8 |aft Qtr (P)| 1.548 1.836 11.313 13.746
9 |Port Beam 1.639 2.082 11.127 | 14.419 |
10  |Stbd Beam 1.522 1.380 4.562 5.722 |
11 |Head 1.580 1.975 5.003 5.746
12 |Stern 1.597 1.970 12.990 | 15.166
13 |Head 1.567 1.907 3.627 4.378
14 |Stern 1.593 1.992 14.517 | 17.723 3
15 |Fwd Qtr (S)]| 1.598 1.969 3.812 4.551 g
16 |Aft Qtr (P)| 1.355 1.859 10.333 13.308 4
17 |Port Beam 1.629 2.077 12.242 15.158 :
18  |Stbd Beam 1.733 2.198 7.683 9.187
04/06/81 1 |Head 1.512 1.912 9.921 11.646
Stern 1.531 1.921 10.952 | 15.023
3 |Stbd Beam 1.678 2.092 16.820 19.759
4 Port Beam 1.409 1.775 20,126 24,221
5 |aft qtr (P)| 1.340 1.649 20.509 | 24.524
6 |Fwd Qtr (S)| 1.591 2.032 20.101 | 24.708
7 |stern 1.356 1.866 10.359 | 12.900
8 |Head 1.613 2.039 8.218 | 11.201
s [aft qtr (P)| 1.600 1.963 17.712 | 21.391
10 |Fwd Qtr (S)| 1.744 2.256 18.049 | 23.325
11  |Stbd Beam 1.759 2.149 19.83¢ | 24.115 ,
12 |[Port Beam 1.801 2.269 20.545 | 24.544 :
i 13 |aft qtr (P)| 1.777 2.222 13.695 | 18.057 ;
14 |Fwd Qtr (S)| 1.046 2.517 8.899 10.991 |
15 |stbd Beam 1.212 2.816 15.071 18.751 !
16 |Port Beam 1.045 2.690 15.463 19.056
17  |Head 1.100 2.720 5.848 7.042 ;
18 |Stern 1.173 2.685 12.817 | 15.635 ;
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OATA FORM 13A

MOTION IN WAVES

VESSEL NAME ¢ HEQDIKEL. DATE 44/2
RECOROER _Lepe  Cook
OPSRATING CONFIGURATION g/ 4,
RPM 20 SPEED 2 k7S
ORAFT FORWARD /&' -4” DRAFT AFT /4 &~
APPARENT WAVE DIRECTION 220 TRUE
WIND SPEED |l Kkrs WIND DIRECTION /80° TRUE
WATER DEPTH éSo EATHoMS
LOCATION OF MOTION PACKAGE _Fiup  8-2
RUN NOMBER | VESSEL COURSE | DIRECTION 70 wavsS | STarT TIRE T FINSH T IVE
! 220 He& 4D 0849 0908
2 040 STeon 0% 6 0936
3 30 ®eam  (Poer) 0940 / 600
4 ! 30 Beam  (STED) 1010 /03]
|
! 128 Bow Qe (srap) | 1036 ) 056
4 355 Stenn Qe (Pogy) | 1107 /128

DATA DISK/TAPE NUMSER C HERoKFE

2/




-
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DATA FORM 13A

MOTION IN WAVES

VESSEL NAME C HERok£ £, DATE _4/4/8/
RECORDER L C DR Caok
OPSRATING CONFIGURATION A A.

RPM 88 ' SPEED ___ S, S

DRAFT FORWARD - /4/ -4 ORAFT AFT /4 -8 "

APPARENT WAVE DIRECTION 220 TRUE

WIND SPEED 15 WIND DIRECTION 2/0 TRUE

WATER DEPTH 450  FATHumS

LOCATION OF MOTION PACKAGE Ei“a g8-2

RUN NUMBER T VESSEL COURSE | DIRECTION 70 WAVES

[ START_TIME | FINISH TIRT
7 1725 fow Qre (sT6p) { I!i;'i 1200
g __3ss Stead Are (Pper) " 1206 1226
9 3o Beam  (Pokr) l 122% 1248
10 130 Bsam  (STeD) ! 128§ 1316
(' 220 Hean 1320 1340
12 0 4o m L 138) 1411

DATA DISK/TAPE NUMBER CHeRokie 2/ 2 # 2




DATA FORM 13A

MOTION IN WAVES

VESSEL NAME C HEpnker | DATE _4/4 [8/
] recRoR _Lepr  Cope
' OPERATING CONFIGURATION AV, O

RPM &) SPEED 10
] ORAFT FORMARD /4 - 4" ORAFT AFT 4 - 27
APPARENT WAVE DIRECTION 200 TRUE
| WIND SPEED /b WIND DIRECTION /4o TRUE

WATER DEPTH 480 FATHImS

LOCATION OF MOTION PACKACE Aup  A-7

RbN NJMBER VESSEL COURSE DIRECVION 1U WAYE> START VIME | FINISH TIME
13 200 - Head ' 1428 /945
‘ 14 020 Sreay 14.50 15/0
| /1S IS8 Bow QM D) 1512, 1532
: ’ 16 338 STeas QTR Cfoer) /1537 1557
2 12 290 8epm  (Forr) 1S58 1618
; i /g /0 Beam CSTAD) L /624 1644

DATA DISK/TAPE NUMBER _C HEppegcs &£ 2
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DATA FORM 13A

MOTION IN WAVES

vesseL naME CHepoyec. DATE 4/6/31
RECOROER  ( cp@  Coox

N QPERATING CONFIGURATION A/ 4

RPM 20 SPEED 2 KTg

)

ORAFT FQRWARD /4’ 4 DRAFT AFT /4’8"

APPARENT WAVE DIRECTION / &0 TRUE

WIND SPEED  ~ [/ WIND DIRECTION - 2 80 TRUE

WATSR DEPTH 1285 FeeT

LOCATION OF MOTION PACKAGE  Ffwp B-2

FTUN NJMBER | VESSeEL COURSE | DIRECVION 1O WAVES | START TIMz | FINISH TIMz
. 1 ] 8¢° He.ad 08S9 0914
k 2 ooe’ Sre.m#i 0426 09406
3 Q90° 8eam (STa2) 09s° lo) o
: 4 270° 8eam (Poar) 1018 lo38 |
‘ ) 048° Strean Q4@ (Stan) 104k 1106
G 225° bow Qe CPoer) | (115 1135

DATA DISK/TAPE NUMBER CHegowee £2 5 *3




DATA FORM 13A

MOTION IN WAVES

o gy 24
s e

N . v e SR N -

VESSEL NAME _C MEROKEE. DATE  &/4 /g1
RECRROER L CDR. Cook
i OPERATING CONFIGURATION A/ A.
RPM SO / /] ENGINE SPEED S Krs
DRAFT FORWARD 14' 4" ORAFT AFT /4’8"
APPARENT WAVE DIRECTION / 80° TRUE
| WIND SPEED - 1 & KTS$ WIND DIRECTION 300 TRUE
WATER DEPTH | LS Feer
LOCATION OF MOTION PACKAGE Fwp 8-2
RUN NOWBER | VESSEL TOURSE T DIRTCTION TO WAVES T START TT/E T FIRTSH TI7E 1
7 0oo STetN 1143 1203 ...._1‘
8 ! g0 Hean /210 1230
9 04S Srern Qe (srsn) | 1234 1254
10 228 Bow Ore (Poer) 1258 1318
" oS9o Benm (ST8d) 133) 135/
12 270 B eam (Poor) 1357 1417

DATA DISK/TAPE NUMBER C HERoKkeL # 3
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DATA FORM 13A

MOTION IN WAVES

1 VESSEL KNAME C BER nKEE DATE 4&/?/
RECOROER (CDR ook
OPERATING CONFIGURATION AJ.A.

- RM Bp /2 ENGwks SPEED /O
: / s’
DRAFT FORWARD /4’ 47 ORAFT AFT /4 &
s ¢ - _
4 APPARSNT WAVE DIRECTION /&0 TRUE
X
WIND SPEED 12 Krs WIND DIRECTION 3oo * TRUE — -

WATER DEPTH 128 rFetEr

LOCATION OF MOTION PACKAGE Fup 6-2

RO RS | VeSS L COURSE | DIRECT TON 0 WAVES T STRT TIRE T FIRGSR T I
13 045 Stenn QTR (Sran) | 1421 1441
* 14 225 Bow QTe (smp) | IS0g 1524
* % 1S 0%o Beam  (Stgn) 1552 /Gl
| - 16 270 Beam _( Porr) /615 /635
17 /180 HeaDd 1636 1656
) £ coo Stean | 700 )720

?

DATA DISK/TAPE NUMBER CHeétoker #3 & # 4
X PRimARY SEA STATE CHANGED TO SEAS Flom 270° TRug wiwd
27%° @ /4 krs
X% PRimpary SEAS BackK TO o

gy
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DATA FORM 13A

MOTION IN WAVES

VESSEL NAME TAMAROA DATE <4 /14 /%)

RECORDER L DR Copo
OPERATING CONFIGURATION AV 4.

RPM 3€ SPEED 3 krs

ORAFT FORWARD /2’ ORAFT AFT )4

APPARENT WAVE DIRECTION [ /O TRUE

WINO SPSED 2! Krs WIND DIRECTION /1o0° TRUE

WATER DEPTH _ | & Oo  FATHOmS

LOCATION OF MOTION PACKAGE Aer (-/

WUN’ NUMBER | VESSeL COURSE DIREZLTION TQ WAVES START TIMc FINISH T [Mc
! 110 HeaD | 045 0908
2 290 SThRN 0914 0934
3 158 Bow QTR (Potr) | ©%o 1000 o
4 3358 teon Qe (sran) | /006 /026 |
S 200 Repm (Porr) /029 ) 049
6 020 Besm (ST s 1115

OATA DISK/TAPE NUMBER _TAmMmARoA £ |




OATA FORM 13A

MOTION IN WAVES

St R IR At 2 -— -

VESSEL NAME TAmAR 04 0ATE 4 //4/2/

RECORDER L.CoR  Coox
OPERATING CONFISURATION 4. 4.

k
; RPM << speed S
E ORAFT FORWARD - /3 : ORAFT AFT /&’
X APPARENT WAVS DIRECTION /1D TRUE
i
&. WIND SPEED 2/  K7r5s WIND DIRECTION iz TRUE
|
*‘ | WATER DEPTH [oO FArHOw S
LOCATION OF MOTION PACKAGE Agr R~/
l
F
4
! :
RUN_NOMBER | VESSEL COURSE T DIRECTION 70 WAVES | START YTHE T FINTSH TIFE
; ? Ilo Heso
g +90 STéERND
9 155 Bow _are. (forr)
‘o 33s sreen) Qe Csman)
, /1 220 8c.0n  (Poar)
§ 12 o4o garm.  (S78D)

DATA DISK/TAPE NUMBER T~omalos &/ & H2




14
¢
;
¢
f

A At

DATA FORM 13A

MOTION IN WAVES

VESSEL NAME TAMAROA DATE 4/14/5/
RECROER Lo Cooil
QPERATING CONFIGURATION A) A

RPM 5 SPEED /0

DRAFT FORWARD /3" ORAFT AFT _ /4!

APPARENT WAVE DIRECTION Ao 135 TRUE

WIND SPEED 2] WIND DIRECTION /110 ‘ TRUE
WATER DEPTH lboo FrTHomS

LOCATION OF WOTION PACKAGE Aer £-/

ARUJ NUMBER VESSEL COURSE DIRECTION TO WAVES START TIME FINISH T IME
(3 135 Hend /457 AYAY)
14 3)S STean /S2.4 (544
15 180 bow Qe (Popr) | /850 (6o
16 000 Srean Qe (Smp) | 1613 1633
[7 225 Bepm  (Porr) /1643 /659
£ 045 Beam  (Stap) oo /720

DATA DISK/TAPE NUMBER -TAMARo A & A




DATA FORM 13A

MOTION IN WAVES

VESSEL NAME TAMARO A DATE 4 /15/3/
%
] RECORDER LCp2  Cook
E- OPERATING CONFIGURATION 4.4
i RPM 2o SPEED /0
E DRAFT FORWARD 13" ORAFT AFT 74
APPARENT WAVE OIRECT ION 0oo TRUE
3 WIND SPEED 22 Kr§ WIND DIRECTION 000° TRUE
E
| | WATER DEPTH /4 FATHpmS
LOCATION OF MOTION PACKAGE Afr 8-/
—RON NOWBER | VESSEL COURSE T TIRECTION 70 WAVES T START TIF T 7 IR ISR TIvE
[ LY Beam (Porr) 1516 1536
E 2 270 deam  (STBD) 1541 leol
| 3 ! 8o STER. 1603 1623
4 000 Head 1627 1647
Iy 04S | Bow Qrp (pper) | /647 | 708
o 228 |Srenw @ralsrss) | 1203 1233

DATA DISK/TAPE NUMSER

TAMARVA _TAPE.

3




. .  —— e ey I TTEEEERTET

DATA FORM 13A

MOTION IN WAVES

VESSEL NAME TAMAR0A DATE _4/15/2/
RECOROER LCpR  Coopx

' OPERATING CONFIGURATION A A.

¢ RPM 4< SPEED S k£rs

ﬁ DRAFT FORWARD /3 DRAFT AFT /4!

. | APPARENT WAVE DIRECT ION Ooo TRUE ;
WIND SPEED /& WIND DIRECTION 0oo TRUE |

2 , ' ?
WATSR DEPTH IS  FaTHoms |

LOCATION OF MOTION PACKAGE Afr 8-/

S

RU& NUMBER VESSEL COURSE | DIRECTION TO WAVES START | 1IM:z FINTSH TIME
7 090 Beam (Porr) 17 36 1756
g 270 | Beam (stap) /o2 | §22
9 048 Bow QTR (Porr) | (&30 1§50
ﬁ 10 225 Srav Qralsreo) | /gs¢ | 19i¢
s /) 180 STERW 1919 1938
12 © 00 Head | 546 doo6

DATA DISK/TAPE NUMBER TAMARA4 £ 3 ¢ #4




e

DATA FORM 13A

MOTION IN WAVES

VESSEL NAME TAMAROA DATE 4 /15/1
RECORDER L.COR _ Cook

OPSRATING CONFIGURATION A) 4.

RPM 3£ SPEED 2 Krs

DRAFT FORWARD /3’ ORAFT AFT /&'

APPARENT WAVE DIRECTION Soo TRUE

WIND SPEZED S Urs WIND DIRECTION 3so | TRUE

WATER DEPTH /S FArHoms

LOCATION OF MOTION PACKAGE AFr—~ #-/

e

“RUN NUMBER [ VESSEL COURSE T DIRZCTION 1O WAVES [ START VIME | FINISH 1IME

13 Qoo 144D 2010 . 2070
14 180 Stean) 2039 2054
1S 270 Beam _(StBp) 103 2123 |
l6 XY seam L Por) 2/ 28 2148
17 044 Bow Q1R (Posr) | 2/30 22./0
18 225 |lSgan Qo (smp) | 2218 2233

DATA DISK/TAPE NUMBER Tamaros 4




Vessel _C HERO KEE.

Oraft Fwd_ /4 &”

TANK
A-1-W
A-404-W
A-810F
B-202-F
B-902-F
B-904-F
5-905-F
§-908-F
C-2-F
C-302-F
C-4-F
C-304-F
C-6-F
C8-F

GALS
10686 Fw
4532 Fu
359¢
“Sir X
Fuw  Epw

Fuce Fuw?

Full Ful

3219 Lo,
2636

S4A/
Soo/

Date_ 4/3/%!

TANK
C-402-W
A-405-W
A-409-F
B-201-F
B-901-F
B-903-F
8-905-F
8-907-F
C-1-F
C-301-F
C-3-F
C-303-F
C-5-F
C-7-F




LIQUID LOADING DATA
Vessel  TYAmAR2A pate_4/13/8/
Draft Fw. /' ' AFt 4’
TANK GALS TANK GALS
A-1-W 10CRé Fuu C-302-W 2407 £y
| A-404-W 4532 Fuo A-405-W 4$12 Fuv
; A-410F _ 2494 A-409-F 2800
B-202-F | 900 B-201-F Qo0
_ 8-902-F Fuu. £’ B-901-F Full Fo
3 B-204-F Fuu, Fuv B-903-F Fdu s
" 5-906-F FULL A’ 5-905-F Edpl Pud
‘4 8-9C8-F Fdie gu/ £-907-F Py AU
’ C-2-F 3799 C-1-F 5752
[ C-302-F (9¢o Lo, C-301-F Diegy o
C-4-F /(3 C-3-F , 24
C-304-F 192 C-303-F 5;,_.,4;;
C-6-F 452 C-5-F /250
C-8-F Soo/ C-7-F 4p02




Vessel T Amako A

LIQUID LOADING DATA

Draft Fwd

TANK
A-1-W
A-404-W
A-410F
B-202-F
B-902-F
B-904~F
8-906-F
8-908-F
c-2-F
C-302-F
C-4-F
C-304-F
C-6-F . ,
C-8-F

GALS
6%0S Fuv
4532 Fuw
1136
Foo
3343 Fw

404 Fw

2722 Fw
3228 Fw
3292
{960 ¢o.
1134
197
_4sz

&Kool

x>
“4
ot

A

TANK
C-402-W
A-405-W
A-409-F
B-201-F
B~901-F
B-903-F
B-905-F
8-907-F
C-1-F
€-301-7
C-3-F
C-303-F
C-5-F
C-7-F




APPENDIX B
SPECTRUMS
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